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TeFa) VEREKER T F FOSTERELS G -
PLIR MW B3 % fF e

—XFhay T 2=y FREBRSOT~T6RRELFLE LT~

SRAFELBGEABERE (EF | BFEREER)
B B & X

EEWMIIIE (myasthenia gravis, MG) OREBB TR ONBEALE LM 7 €F 1 a ) VEAG (acetylcholine
receptor, AChR) HUADHFREED 5 b, B ZAEHEBEREFERALE> AEOENE LT, £4E LD AChRabT~T6
5% (main immunogenic region, MIR) REEH I ATV A4, ZOEEY SR L7 F V3l TF L +0iERE2 T
Eos Tz, 20O MIR DR~ TF FORBEMEZERATHDIC, SR2ATF FIZ Cys 2 IGAL S-S fESE & b, #f
FREETHHIDLERLEBbID & — vEEORREL AR T+ I, KKCYG-a67~T6-VCT, CR-ab7~76-K(G"—C),
CKGGLR-ab7~T76-KC [ Z3 18 (nuclear magnetic resonance, NMR) {51 & B YT BT T & — VIkER & 5 - L 2R
L#z.], KKC-a63~77-C, KKC-a62~T7-C, KKC-aB1~T7-C, ¥7, HEMBRMCED L BEIRT § / BERY, S-S £
FEBAAEARATF FICIGH Lic KKC-a82~T7-C (G*—H, K®—A), KKC-a62~T7-C (G*—=R, K®—A), KKC-262~77-C
(K"—H), KKC-a62~T77-C (K"—=R) #{E# L, FOHEU*HF L. T4 MR £/ 2 v —+ L H {5 (monoclona
antibody, mAb) & DFJE% ELISA BIC THE LSRR, #EBH IRty aT~T6, ab0~80 1T RIGH: 2 D isd » o %,
GBS iz CKGGLR-a67~T76-KC, KKC-a63~T77-C, KKC-a62~T77-C, KKC-261~T7-C WM\ RKIS% Bz, Fiz, 7 3
JBBERE TR TF AL TREVEUGEY D, e KKC-a62~77-C (K"—H) 127 ¢ / BEBE®RY ThitW0DKIEY
EEBHDTH Tz, —F, 30610 MG BEMBHE & ORIGY ZHERERBEC TRE LR, 060~80 8L 07 3 /
BBk L BEEMEELY T T FEBE®A I o ed, 731 BERYCTRBEEHOZS S T+ FiT
3.3%~16.7% DBMEFIERED. L, $ MIR mAb KT AEE7F FOREMMKRINT, 2 -~ vl BT TLEWO
S-S WAMEIALEH, 73 BEROHE, WETEDLLDHAHB Z LIVRER, MG BEOBHEICHT HEHRTF
FOFREMA T, S-S HREARABEMO L DXERLLDONRBHZ LEARENL. Zhbid, BERRTF P2 A5
DI HHE~ORBOEERLRL, %1, WA LIhE<7F FCRSh 3 HERETOBRC, sTHEEEN E2TH
BLERFLTWS. FEATF PERURIERIGEFIB LRERE LT, WEAELATRRE IS BOREEROME
ELRECIGE T8, MAHEBHIARTF FOFRERMERAO DT ERINAXEHELEbRS.

Key words myasthenia gravis, main immunogenic region, synthetic peptide

EEMFMEIRE (myasthenia gravis, MG) {2 BE AT >
TABREDOT £ F Y VFEME (acetylcholine receptor,
AChR) THRTBHMBI L > TEERBIZIN D HORBERET
H%. # AChR ¥k 7 £ F /L 2 VY ¥~ (acetylcholine, ACh) #&
AEE, AChR FBRE, MENMEEERHRRIEHED 3 BF
Eho CTHEGRECREYEEL, HixslgRC. Zo
BORERBOTMRARER,D AChR © FOEA TH 5 i3,

R, RO b EEMETHS .

VeV OREBES, BABYOHADO= 27 VT ¢
F 2V VIR (nicotinic AChR, nAChR) 1% a, 8, 7,5 D 4
BOVTa=y tbih, abrd DRBEHMERL E 5T 5.
W%, AChRR £ 7 ==y VD7 3 BRFINHELTINY,

VR 6 FE12A 140 AT, SER T4 3 A 14R3E

Fy 7=y tO—kBEEL, B, BEEE, BRI OHE
DMTR I, oML, MRBEACHEET S AChR
BOHRRELDRFELFRTH—8 &issh. &5k, AChR
i3 5%/ 7 v—FAHf (monoclonal antibody, mAb) Oif
Fmb, #i AChR HiED60% L a7 2=y b EDOES
T, VbW A FEREFEMEEE (main immunogenic region,
MR) EHIRREE L ETHZ LB E ST, T0H,

AChR 07 3/ BERFIO—F2 7+ FLLTHEHEL, 2hE
BRECEAT2FENEAZIR, i MIR mAb & ORIEHFHAN
BhIcKR, MIR 28 abT~T6 Ea7c hEShERIC LIED
BT ERREZIRALD, 2O &3, BEYELD D LTH
BEMLRELD 52, mAb EAVWEBHTRERRTT

Abbreviations : ACh, acetylcholine ; AChR, acetylcholine receptor ; BSA, bovine serum albumin; COSY, 2D
correlated spectroscopy ; DMSO, dimethylsulfoxide ; EMAG, experimental autoimmune myasthenia gravis;
HPLC, high performance liquid chromatography: mAb, monoclonal antibody; MG, myasthenia gravis; MIR,
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¥ abT~T76 OFEMEIIRAR AChR Wi LCHREIEBNZ &,
BEARTFF abT~T6 ZHREELTe PR THBEML
e DWBEXZ LW £1Z, BT F PRV SEROMBER
LitoTWn5b.,

BT F FOREUERBORRO—K, HREEA{LL
ERFF T L LD GEEDELRELDND.
abT~T6 DEFRANZ TR XN 5 LERE L, a68~T]1 K —7F
ODEEBPEHEO~TEVYL—~THBET, V—7TOHATTEA
2— VSR LB ERTFHUIATHS. £LT, £OX—V
HMIEHTEEE L, BRETHD I LbHGORERME
LTHEYTHLY. RAXIDE— VEEN IR EE L #
%, ANTHIE SSEAYR7F FICHLRAATE — VLA
L, WA LENBRTF FORBERETYERTHE &
YREI. FORER, H MIR mAb 233 % H R MR Rzh
L, FOMEMEEAA L AR TF FERAWT, EEHio~
75 FCIREHTH -2 + MG BEMFEHGEOKRH % H 2
1.

HEB LU HE

. RT7FRFEK

EFR IV E VL =A (torpedo) ® AChRa +7 ==y bl
Bk — S WBAe L, Tzartos Hie X h MIR £ ¥hTw5b
aBT~T76", ZTOFWICKR7 ¢/ BEFIXER L a60~80,
AChR FREBREFARXETAHME2HFETEL LHESI AL
al25~147", a70~90", ACh ¥ HEXAET ALY BETE
BrHEINI 2183~200", TDIEMNE 1 DML 20D T
F PR AR L. abT~T6 B LT, 0% — viEr A
THRHATHET I 7 BEFIZEM LTS X THEIE Cys
AWML, SSHEERLELEEAR TS F F, KKCYG-
aBT~T6-VCT, CR-a67~76-K (G"—C) (TABHKM D G & C K
B LIZ L% EKTS), CKGGLR-a67~T76-KC % {EH L7z,
Cys ¥HARAR IBOEGEATF FOFRHAR IR L &R
Lio. ¥7z, abT~T6 LIS KRT ¢/ BEFIYEREL, &
k07 3 BEFI ORI Cys ZHARALR, ZOEEYD LT
OEZTCE—vONEBEXELEIR®E Z LEEXRL L KKC-
e83~T77-C, KKC-262~T77-C, KKC-aB1~T77-C %{E L1z, Z D
SEOFRRERIIN 1 CRLE. 20k, R1IcEbhs
L3I & — v OB ab8~T1 TFHMIh B KKC-a62~T77-C
WBEL T, Gly®, Lys" D7 3 VEBRCEBR LT+ I,
KKC-a62~77-C (G®—H, K®—A), KKC-a62~77-C (G*-R,
K" A), KKC-a62~77-C (K®*—H), KKC-a62~77-C (K*—R) %
LTI BEINC S WTOAER L. _7F Fo—#cik
EMR 5 B N iz Lys-Lys 721, Lys-Lys-Gly, C
WC Gly %7242 Lys-Lys-Gly 2B L. ZhbD_7F Vi
EHECFRL, ¥HBHEE 7 v~ 257 4 — (high
performance liquid chromatography, HPLC) i T8 L7z, %
REOH, BABFHE FER) HX-100 L X574 — A FFy
V=T g VEE (A F U EHE) TARNY P ATRTF FE
BAMR L. S-S AR, 7=V Y7 vikr V)Y af{biEc
Lo THB LIz, £0@BEis HPLC te=2— L1, #4
HPLC imtR_o7'+ FRREH L. 208, SRR <A A
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Fig. 1. Structural formulae of synthetic peptides.

main immunogenic region ; NMR, nuclear magnetic resonance ; NOESY, 2D nuclear Overhauser enhancement
and exchange spectroscopy; PB, phosphate buffer; PBS, phosphate-buffered saline; T, Tween
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NI PRI BGTFRMUETRTF FERERR L.

I. mAb

Mayo clinic (Rochester, Minnesota, USA) ® Lennon {4 &
h b X hio MR mAb (mAb3), # non-MIR mAb
(mAbl) 2R L. Zh5HD mAbs i3, Torpedo californi-
ca DESEEHLREM L AChR #4094 25 » FICRE
L, Vo @inbBic) vmRERE S w7 ) vkEE~Y R
f o —<#fl S194/56.XX0BU.l 2RV =51 v FYa—i
HAWTEIG, AChR FISEAMY 7 2 — b L, HEERME
B BALB/c X — F (nu/nu) =% 2 (ARS Sprague-
Dawley) DIEEPCERE, BohEKELO%HBT vE=
AT IR HE LA™Y, mAD3 BILTIE, Sy b, B, F=
T Z, 4R, %3, 2 A0 ACRR D, "l-a-F v Hm &
VVRRETA L R DR T A L, ERVE DR
EEREETE (experimental autoimmune myasthenia gravis,
EAMG) 2%+ 5 = &, H3Eila D AChR DR » (BT
5L, mAbSY EBEAETHI LI L 5T, i MIR mAb TH
DT LERFER LY.

. ELISA

BRATF Ve 00IM U vEREH A B A% K (phosphate-
buffered saline, PBS) (pHT7.5) iz 750pmol/ml T L, 9677
ELISA v —~1t}+, £ 47 71— 1+ 1 (Nunc, Roskilde,
Denmark) O& v = A 100 FO5ELT, 4 CT—8HA v
FaN—va L, TOH0.05% b v 1 — 20 PBS
(PBS/Tween, PBS/T) C 3 [E## L, —%¥itks LT mAb %
PBS/T 10% ¥ FIM#F T 500X 2°~500 X 2" f£ D F AR5 FEHL
LEFY = AMEHELT, STCTLOEMEA A v aN—v g VL
7o, £0O#% PBS/T T3E#HL, ZHkHifsL LTDTAH Y

Table 1. Synthetic peptides of the a-subunit of the AChR

TxA7 7 R -E¥BEBYFHT o b [gC EH+BH
(Bio-Rad, Richmond, USA) % PBS/T 1028 ¥ F (115 TH00f5 %
RLUTHEIMLT, STCT IS vF o=y a v i, 0
% PBS/T T3EMKEHL, 10%Y=2/ -7 I viRGE
(Bio-Rad) 12 P-= } » 7 = =LY v (Bio-Rad) % 5mg/5ml %
BLIbDOREBEL LTHMLT, 37TCTL.5RER/MA v,
N—v g v L7, £O% INNaOH # 50u ¥ = VIEHELT
Rit# ik, 405nm CTRIEERRE L. HHAME, mAbl
F3B mAbS DRHEDO 2.5 LB RERRERLE L
7z, #7z, ELISA 7V — b ~OAENTF FOEMRILORE
%, Griesmann HDFEI L » THEER LY.

V. ZHfRETRE

i ORERE+ O Bolton-Hunter 33%? (0.5mCi) (Amersh-
am, Buckinghamshire, England) DBEDO R v £ v HBEH 2
TREER, SR TF P 5ug % 005M V vEABE K
(phosphate-buffer,PB) (pH7.5) 10 Hiz ML, ALK, =
AX 0CTIRM, ORI TCT—BEEERR. Zhio
0.1%4m#E 7 » 7 3 v (bovine serum albumin, BSA) #n
0.05M PBS500ul 2Nz - KIGHKEE Y27 » 5 » 7 2 G-15
(Pharmacia, Uppsala, Sweden) # 5 & (1.0x30cm) (Econo-
column, Bio-Rad) iz, 0.1%BSA i 0.05M PB T# VB
L, BSED Y — 7% & DERHRE Lz,

MmE 1 BT ZHRF - — 7 (B, ®F) SAFABL,
0.05M PB T100f&#&M LicgimiEs 100u 2 3 A 4E
L, FhZICEBIR 1000 20~50 77 cpm/HEAE, Higk
1.0~4.7x107cpm/ug) ZHEL T4 CT—BEGE R, K
ZRAEE LTCOYFH e b 1gG (&4F) (Cappel Labolator-
ies, Pennsylvania, USA) % 0.05M PB T2 {Z#®R L, £ +h

Amino acid sequence in

Synthetic AChR peptide
Torpedo

Human

al~24—G
al07~116—G
KKG —al24~147

KLLLDYTGKIG

SEHETRLVAKLFKDYSSVVRPVEDG

KKG—al25~147
KK —a183~200—KKG

KK —183~200—G

KK —a51~71—G

KK —a70~90—G

ab0~80—G

aBT~T6

KKCYG—ab7~76—VCT
CR—aB7~T6—K (G"—C)
CKGGLR—a67~76—KC
KKC—ab3~77~C
KKC—a62~77—C
KKC—aB1~77—C
KKC—aB2~TT—C (G®"—H, K*—A)
KKC—ab2~T77—C (G®—R, K">A)
KKC—ab2~T77—C (K*—H)
KKC—a62~77—C (K*>R)

KKGFKSYCENIVTHFPFDQQNCTMKLG

KKGWKHWVYYTCCPDTPYLDKKG

KKETNVRLRQQWIDVRLRWNPAD
KKADYGGIKKIRLPSDDVWLPDLG
WIDVRLRWNPADYGGIKKIRLG
WNPADYGGIK
KKCYGWNPADYGGIKVCT
CRWNPADYGCIKK
CKGGLRWNPADYGGIKKC
KKCVRLRWNPADYGGIKKC
KKCDVRLRWNPADYGGIKKC
KKCIDVRLRWNPADYGGIKKC

KKGKSYCENVTHFPFDEQNCSMKLG

KKGWKHSVTYSCCPDTPYLDG
KKTTNVRLKQQWVDYNLKWNPDDG
KKDDYGGVKKIHIPSEKIWRPDLG
WVDYNLKWNPDDYGGVKKIHIG

KKCYGWNPDDYGGVKVCT
CRWNPDDYGCVKK
CKGGLRWNPDDYGGVKKC
KKCYNLKWNPDDYGGVKKC
KKCDYNLKWNPDDYGGVKKC
KKCVDYNLKWNPDDYGGVKKC
KKCDYNLKWNPDDYHGVAKC
KKCDYNLKWNPDDYRGVAKC
KKCDYNLKWNPDDYGGVHKC
KKCDYNLKWNPDDYGGVRKC

Their sequence are shown using standard one-letter amino acid symbolism. The single letter notations of the amino acids
are: A, alanine; C, cysteine; D, aspartic acid; E, glutamic acid ; F, phenylalanine ; G, glycine; H, histidine; I, isoleucine‘; K,
lysine ; L, leucine ; M, methionine ; N, asparagine ; P, proline ; Q, glutamine ; R, arginine ; S, serine; T, threonine; V, valine;

W, tryptophan; Y, tyrosine.
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DREREIT 504l 7, 4 CTMRIGE®Iz. £OH, 3,000
rpm TIODRHEO L EEREC, WwEX0.2% MV v X 0
0.05M Tris REEW (PHT.4) T 2 EBE#HHE, KHFEHRZHE L
fz.
V. KSR

0.006M TEHEATF FEBK (H0: D,O0=9: 1) CHEHEL,

JEOL GX-500 A2 b r 2 —%— (AAETF) 2AT, —K
T, “IRTTEERBSZ L. (nuclear magnetic resonance, NMR) A
=y M, ZRITGHEBI4S Y E @D correlated spectroscopy,
COSY), “RITEEA — N —~v ¥ -8R - 3y dEE: @D
nuclear Overhauser enhancement and exchange spectroscopy,
NOESY) 1= & » T/, NOESY A2 + L I3 E AR
200ms CRHRF| LK. BRI roflElizresy—r5Fhy 7
VY IR I THTote. B -2 D7 3/ BESI~D
BB Witthrich D FETIT - 122, iz, Bbhic 7= + v
EEHE R A I, Braun HBOFEP W L BT 4 AX VR - OF
ALY —TRTEMCHENT L, KEBRPTOLEHEL = v
¥a - & —EGTHE LA

Table 2. Reactivity of anti-Torpedoc MIR monoclonal
antibody with Torpedo and human AChR peptides

Reciprocal of final

Synthetic AChR peptide dilution-positive

(Torpedo)

al07~116—=G <500
KKG —al24~147 <500
KK—al183~200—KKG <500
KK—a51~T71—-G <500
KK—a70~90—G <500
aB0~80—G <500
ab7~176 <500
KKCYG—ab7T~76—VCT <500
CR—ab7~T76—K (G"—C) <500
CKGGLR—ab7~76—KC 4,000
KKC—ab3~77—C 4,000
KKC—a62~77—C 16,000
KKC—ab1~77—C 4,000
(Human)

al~24—G <500
KKG—a125~147 <500
KK—al83~200—G <500
KK—a51~71—G <500
KK—a70~980—G <500
a80~80—G <500
KKCYG—ab7~76—VCT <500
CR—ab7~T76—K (G"—-C) <500
CKGGLR—ab7~76—KC 4,000
KKC—aB3~77—C 16,000
KKC—a62~77—C 32,000
KKC—a81~77—C 32,000
KKC—a62~77~C (G"—H, K®—A) 32,000
KKC—a62~77—C (G"—R, K" A) 32,000
KKC—a62~77—C (K®*—H) 64,000
KKC—a62~77~C (K*—R) 16,000

VI. BEMF

MFZ—80CTHREINILDYHEMA L. AChR H&Hitk
Bt D BIER IR DEER0AI A R & L, SR I@ERALSH,
fh D e R £ 106 (Guillain-Barré FEBERE 1 #1, Fisher fE{RRE 2
B, BYAEEREEMS = o —r o — 20, BREHK3
B, WHEMEEAIREEE 2 6) 2Rk,

2 #®

. ARRTF FEHMIR £/ 7 0—FILHADORE

#1 non-MIR mAb (mAbl) @ B L, # MIR mAb
(mAb3) LA F FORIBERARIHREE 2R LE.
#1 MIR mAb 1 MIR & Eh 5 abT~T76 LBHED KRR TF ¥
LRRIGEREh o7, Fiz, MIR THBIZF D ab0~80,
abT~T6 W RIS R fiednic. —F, & — vyt
R BEBHINTCAER AT F VO ¢, CKGGLR-ab6T~
76-KC, KKC-a63~T77-C, KKC-a62~77-C, KKC-a61~177-C 2341
MIR mAb ¢ RiE®RL, ZhboEEBEML, # MR
mAb T A EEOEEC RN TH -, T oD 4T
DRFF FRvEV=S, b M7 I BESFRFRICHER L
TR, $i MIR mAb & ORIGIIBECEZ I h, MET
Bisbish o7z,

RIGER LI ABORTF FOfTix, ALWT 3 7 BE
Flaftin L7z CKGGLR-a87~76-KC X b, KR7 3 /7 B
FlaMmLi: 3O RRIGHEEEE S -7, ZO3ED
BThd o b b RIGOEEEIED - D1k, MIR D& — V&
e LTHRAPZTIRIND ab8~T] L AHIZLs —viE
T5THAHS5 KKC-ab2~T7-C ThHb. ZDORTF VL7 § 7/
BEHRYIEEZ L PARRTF P, KKC-ab2~77-C
(G®—H, K*®—>A), KKC-a62~T77-C (G*"—R, K®—A), KKC-ab2~
77-C (K®—H), KKC-a62~T77-C (K*—R) B LT %, FECH
MIR mAb LDORIGHEHRN, #w KKC-a62~77-C (K*—H)
12 KKC-062~77-C oG, EEIB LD TH -7z,

1. R7F R EEERA

#i MIR mAb (mAb3)  RIELAER TS FO—
CKGGLR-a67~76-KC % NMR iz & b #EEMENT L, 1B Hhic

? Gly Giy Leu Arg:

The antibody titer was expressed as the reciprocal of
t!le highest dilution that yielded an adsorbance of 2.5
tlmps the mean value for the corresponding dilution of
anti-Torpedo non-MIR monoclonal antibody.

10 A

Fig.2. Conformation of the human a67~76 MIR decapepti-
des (WNPDDYGGVK) in the aqueous solution as revealed
by 2D-NMR experiments and molecular dynamics analysis.
The hydrogen is omitted in this figure.
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Fig. 3. Bindings of antibodies in plasma samples from 30

myasthenia gravis (MG) patients, 10 individuals suffering
from other neurological diseases (OND) and 15 normal
individuals to synthetic peptides in radioimmunoassay. For
this study, the upper limit of normal was defined as
X +3SD for the normal.
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UHHEDI VY . — FEHEYR 2T L. AREORERE
D SSHEEEEL, ab8~T1 Tx—VE#EL LD LR EH
1.

I. &FR7TF RrEEe FPMG BEMBFREOKIS
BT F T, ab0~80, KKCYG-a67~T76-VCT, CR-a67~
76-K  (G*—C), CKGGLR-ab7~76-KC, KKC-a63~T7-C,
KKC-a62~77-C, KKC-a61~T77-C, KKC-a62~77-C (G"—H,
K®—A), KKC-a62~T7-C (G"—>R, K*®—>A), KKC-a62~T77 C
(K*—H), KKC-a62~77-C (K*-R) % [ TE#H L, ZHbiE
WBET MG BEME0H L ORIERFIEREYE 3 TR
Lic. BERALSHIO X+3SD A EF LRE LTHELR. #
BB oL ab0~80 WL ERBILRICH B O ik e,
- vBEELTARATRABESM I AT FiTiX
KKCYG-a67~T768-VCT 2 (6.7%), CR-a67~76-K (G"—C) 1
# (3.3%), CKGGLR-a87~T76-KC 5 ff (16.7%), KKC-a63~
77-C 2 B (6.7%), KKC-a62~177-C 5 ] (16.7%), KKC-a61~
77-C 56 (16.7%) OBMFAERBDL. —H T, $ MIR mAb
L DRIEDED -7 KKC-a62~T77-C =7 3 / BBHEY Mz =
KKC-a62~77-C (G*—H, K"-A), KKC-a62~77-C (G"—R,
K"®—A), KKC-a62~T77-C (K®—H), KKC-ab2~77-C (K*—R) I2
BBEEFERDIED s, WTRORT F FIC B b HRE
BRCBESIIED b T,

% ®

MG EEmiErRD T AChR Hithsi, AChR o X DEEAH
BREE L TENCOWTHF UL TORRBED SR T
.8 adT 2=y FOEAEE, WY A MIRIZ, MG &
Z MBHLE D609 M BT A & LT Teartos HIZ X b
EXREEINTWBD, 513, KK/ AChR 2uELTES
hizc mAb D& lavF 2=y F LOFEB—2DEIE
MR) ERIET 22 L%, mAb A+OHEAERTHLMNCL,
F0# MIR mAb ORIEHAFROEY L TEL Bicha
&, #i MIR mAb » EAMG # &R+ 582> &, #i
MIR mAb #E2EMi Fd AChR OEER{RET 5 Z & %K
L, MR DEE#AHFALT5. =0 MIR i ACh DZ&E
BREAIAL L IR D, iz, MIR ~OH AT TR
AChR DEENET SR Z EAM SR T W5, # MIR
mAb DHFFEREZIIBRACFOHBELIRDOh, PR TER
RTF FPEBRRID abT~T6 ~ELIEhZFhTE
T LaL, MR EE L8R ~7F F & MIR mAb DK
Gk, KR AChR 12k LFEHIEI.

4EOBHEIZ B TS, H MIR mAb (mAb3) 23 MIR TH
BT D ab0~80, abT~T6 CRIGERE Tz, ZDT L
2, i MR 1 0#Er & T T3 Tzartes b D
mAb35S® BRERRTF FICRIELIsWZ S BB LTEHY,
ML LIcRT+ FRHEETAHEnbEULHEL bR
1z,
BrAiftdhicz L THRENREZRM CCREREE LT, IE#ET
BB e HEMNTD Hh D WEEN, 5 \IHREREEN
BROTERE L7 s VBBEDO SKRTHNESE L LTHERE
h, =807 3 ) BRI R+ EE Y Bl bhk
WITREM e EAREE LTE X bR S, RIZOTREICH LT
R, XHEBEOBHYT S L CREROEEYHETE B
LaER .

SIERSBHORNRE LT, ¥9°, MIR O HEERITAY
BErEPAAE. MR &5 abT~T6 LT, £DO7 3 /[
B OB/ TN INABEL (R —-vRETHY,
TRAFREREC LD PTVE IR T B - THBECEE L
WL DOTHB, Cung HiZ NMR BBIZ L » TEEXTF
abT~T6 DT EEEBF 2TV, PAFALRAARF Y F
(dimethylsulfoxide, DMSQ) FRCiZ, RMRIz 2 — v R & 5
ZEERRELTWAY, WA MIR AR E B iz — v
ENBELEOEIND, 2 —VERATHLDI S-SEELA
BT FIcfl RAHR, FiMIR mAb L &R T 5+ ¥
aBT~T6 DRIGHZEDBZ EIHI Lic. 202 LitER~
TF FEAV A, MERESH T mAb LOREHERED
BLENXTRETHAZEEZRLTED, ¥, ARSTFF
aB7~76 D# MIR mAb ~DHFEIRIE T 5 ERO—DI,
THHEOEENEET A v THTAME L Ebh 5.

Bap B lEENIT, A LLe_TF Pz~ vilE
YRR THIENE-DEWTH T, TOMEBHORET
BALCi2, LI CKGGLR-ab7~T76-KC %3, K¥EHWE T S-S
HewEL, 2—vlBEL L5 &% NMR B X 2GR
TRLaxt. ThcBEELTERBEVWDIZ, Cung B D
aB7T~T6 © NMR ¥COMITILELEA DMSO Th b, KEE
TR R P VEE - NN F—HRABLRT, ARRT
F FOBERIIATERh o EBMELTWBZ L THA.
FOEHE LT, KEERTRHAGFOBMI & DEKAF
FROSFRIAREAVRRE LD, RE LI EHELR
ThHRWLWHALTRRVR AL TS, $EE AR, KBEWESF
CTOMERITCETY LicBlRE LT, $S 4TS5 FOiL
HEEYEEL LA &, DEDIRZ—VvESEEELLL
Tl b BR—2DFREELTELLNS.

FEEOEICE L, B4122%% MIR (a67~T76) D 30D
7 3 BEFIRETC LA MER AT A LR RAR.
Z R L, Papadouli St ab7T~T6 @7 3 / BBBFED HARR
EREYIEHL, Lys®>Ala" %S0 » A BOEHEIH MIR mAb &
DEIGERATHZEX BV LTV A®, NMR B TORN
T, Lys"—Ala® OB#IZ L h, abT~T6 D C sl oFhki:
DEEBZERRCIEZN, HiIBLOBERIVERERDD
TRV EHERXRATVE®, 20z Lk, B4, SSHEE
TRELE X — VEEYER LI L LEELTEKE . [
BOSEAFERTO mAb K+ RERFACELT,
Lys®—His®, Arg®Z2nEHTHBZ ELBEIRTVWAEY, L
L, ZhbAVEEBCED L 5 kit & ichcBLT
DEEFHIIL IR T o,

ZhHDOBBRO—FIZDOWTIL, MaAD S-SEAEEFIALT
Rl L7 7 F FOHRTH - & b HFERORVERR D -
KKC-262~77-C W GRS, #l MIR mAb & D RUSHEFAC
BT, KH B THAHZ LRI, Z0Z kX, 7
3 BEHRN SS KEYELLARATF FIT L RA 5 MHE
DOBBFETHHZERRLT WA,

EDRERIL, mAb EEEAYF FZBELTOLDTH D
IHALARRICRBECRB S h BTk, BEnEEE K6
LEBALOTHALERSD. ThiEBEL, MG BFnFHo
AChR HihDBHICHEEH LicER_7F VRFAMLED
PEBRRL, 7T IV BE&Y T otd DL 3.3%~
16.7% DBEMBLYER. 2hiT, MR 28U {L3hich



308 b

BSF FTIL, MG BEOENGY TOREB LA 2ETS
&1L/ u. Lennon 51U, a65~80 1z MG 23F1 0¥ fs D —F]
LEIG LichofcZ EHRRM L TR Y, ARCEEMBIIEYE
AChR #®, 4047 ==y VCRIELIeWZ L2 EH L T
A%, #7-, Barkas B abl~T6 L BEMBEOR Y, HER

#EAE LT\ B, Mi— Ashizawa B2 5 adT~T7T ICFHWK -

ERBHEBELTED, ZhiZEENENEL AChR L)
MEZEIG LIt &T5 Lennon 5P OREWCK T 55, HlEE
DENIEDFERRDO—DKELLIB. SEHOE « DBETIZ
ab0~80 EMFNIMEL , R 7F VORI EVIIH B R,
MR #&#7F F ¢ MG BEMERFL2RIBETE V& T
% Lennon 5%, Barkas B OERIC—%T5. FDO—AFT
S-S & CHRERS B8 Uiz KKCYG-a67~T76-VCT, CR-287~T76-K
(G"—>C), CKGGLR-a67~76-KC, KKC-a63~77-C, KKC-
ab2~T77-C, KKC-ab1~T7-C 1z 3.3%~16.7% DBE¥:Hl% B
7o, COBBMERIT, #i MIR mAb & OBEERMS> MG BF
M¥EFEOHE0% 2 MIR 2EMNETHE VI HMERKEL LT
EL, +oFEREEORERELhEh ot BN 55, B
ZMESEE ORIGIE BT BEEHARESRACERT
BHELLERBLTWS., TR, AR7FF
ab7~76 O MG B&E MFEFGB~OHERIRE T2 RERO—>
W AEEOTLABEE T LR T ANREEbhS.
—H7 3 BBRORAL, Fi MIR mAb & DRGE,ABIZEYE
LRbhie, MG BEnEsntLoRBE, 27 Ed
BrOR i ABOBERIL, HIEMARCHRETREeho
7z. i MIR mAb & e+ fEHE & OREBLT LD —H Lk
WZ ki, #i MIR mAb B ERB L UL RIGTA—HT, &
FEREMEHGEN Y oS ACRR BRRGELRWZ L ET
PS5 TE D™, mAb ORGREHAINL—WETH Y, »
T LLLBBE—FK LWL EEbhD. Zhd
BEEMIhic75 FE MG BELFHGHE OREY AN
TWMET N E TR, —HOEMCE IBMALELRS
FPEER LI E1F, ARATF FERACTOBREEE L
55 2 ICBWTEBEELEELNS.

& E

MG FEOERTH 25 AChR HBOHEREHRE LT
MIR (ACHR ab7~T76) NEEHIh TV 52, ZOBEEIEK
_7F Ve LTCHA b EhBE1, HEESELIBETS
DT, ARHFE L L TD MIR 12JRREREN, B~ HE A
WE> 35, COoRFEEEERE L DGRBS LR
&, LT OfEREET.

1. ELISA ¥iZ X 285 <, #i MIR mAb e LT, #E
BHiX IV abT~T6, ab0~80 I RIGIZB bhieh -t hd, A
THWERAALTE S-S RAT2—VBELHRRATCERE
7z KKCYG-aBT~T6-VCT, CR-a67~76-K (G"—C), CKGGL-
R-a67~T6-KC, KKC-a63~77-C, KKC-a62~T77-C, KKC-a
61~7T-C @ T, CKGGLR-ab7~T76-KC, KKC-a63~T77-C,
KKC-a62~T77-C, KKC-261~T7-C B WRIEAEB b, Z0
T ik, $i MIR mAb I3 2 &8~ 7' F FOHRK S IL
EEHTHRALS D LEERLTEY, Lo—2DHEEL
T S-S HARRAKIL LB & — VEEEBRFALER L.

2. CKGGLR-a67~T76-KC B LTi2, KB TEEI
SSfEEEHEL, #— vkt B %, NMR ¥iK X 537

TAREE AT CHERR L7z

3. FROBEBEMHEINIATF FOFTLHVGRIGETL
7o KKC-a62~77-C wBEL T, #i MIR mAb &3 5 FiE MR
FAEYEINBT I BBRO, SS EEEIAREOHA
DEHBEHXH KR D, KKC-ab2~T77-C (G®*—H, K'—A)
KKC-a62~T7-C (G®—R, K"®—A), KKC-a62~77-C (K*—=H),
KKC-a62~T77-C (K"—R) Z{E® L, ELISA ¥ X 285 T,
LTI MR mAb L ORGEBL. ik, thTh
KKC-a62~T7-C (K"—=H) 127 3/ BBRNOREY L@ D,
S-S FEAHELAR E DGR TL T 3 7 BERAHTE R
ReEHTThH I LA Lk,

4. FPROBEBEBEMINI-TF FETE, BEBEMIhk
W aB0~80 1B LT, ZHBRBEIBEY BV, MG BEmnk
R L ORIGEEN, 7 3 7 BERY Thish - 7o KKCYG-
aB7~T76-VCT, CR-a67~76-K (G"—C), CKGGLR-a67~T6-KC,
KKC-a63~77-C, KKC-a62~T77-C, KKC-abl~T7-C AR EE
S0FEFIHR 3.3%~16.7% DOBMFL B, —HTHREEHIH
7o\ ab0~80 WCEBMEFI 4D 5 F . =D Z L 13H MIR mAb &
W LT TR, MG BEMBIGE & ORIMC B TH AR
R7F P AVHBCR LA HERETOREI, Thiks
BHRESDTHBT EXELTVS.

i 2

BB ES, KBEEY, HREYBY £ LcBMBTESRE
BUCELEOBMEYRbLET. EAWRLT5ebic VHBIEEEL
A BORNE—EL, EFEERLCERRLETE L ICFHER
BB e BE B AL L E T,
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Abstract

The main immunogenic region (MIR) has been known to be the target of most of the antibodies which cause antigenic
modulation and passively transfer experimental autoimmune myasthenia gravis (EAMG) against the acetylcholine receptor
(AChR) in myasthenia gravis. MIR has been recently localized between residues « 67 and « 76 of the AChR « -subunit, but
synthetic peptides carrying MIR have not shown enough antigenicity in antibody assay. In order to reinforce the antigenicity
of synthetic peptides carrying MIR, several conformation-modified model peptides, in which we tried to make the 8-turn
structure mor intense by forming S-S bond, KKCYG- a 67~76-VCT, CR- a 67~76-K (G"*—C), CKGGLR- « 67~76-KC,
KKC- @ 63~77-C, KKC-62~77-C, and KKC- a 61~77-C were synthesized. In addition, we synthesized KKC- a 62~77-
C (G™—H, K*—A), KKC- 2 62~77-C (G*—R, K"*—A), KKC- a 62~77-C (K"*—~H), and KKC- « 62~77-C (K™-R),
because such amino acid replacements have been reported to exhibit dramatic anti-MIR mAb binding enhancement. These
peptides were studied in terms of the antigenicity reaction with anti-MIR mAb on ELISA. CKGGLR- « 67~76-KC, KKC-

@ 63~77-C, KKC- a 62~77-C KKC- a 61 ~77-C, KKC- ¢ 62~77-C (G*"—H, K*—A), KKC- a 62~77-C (G*—R, K"~

A), KKC- a 62~77-C (K*—H), and KKC- ¢ 62~77-C (K"*—R) showed antigenicity, and antigenicity of KKC- « 62~77-C
(K*—H) was more intense than peptides which had no amino acid replacement, whereas « 6776 and a 60~80 had no
antigenicity. These model peptides and a natural sequence peptide, a 60~80, were then studied respectively in terms of
antigenicity to detect antibodies in human myasthenic sera on radioimmunoassay. The four model peptides, which do not
have amino acid replacement, reacted with serum samples in 3.3% ~16.7% of 30 myasthenic patients, while the « 60~80
and model peptides, which have amino acid replacement, reacted with none of them. These results suggest that modification
of the conformation of the synthetic peptide may enhance the antigenicity, and attention should be paid to the conformational
structure of the synthetic peptides used. This approach may help devise stratagems for antigen-specific therapy of
immunoadsorption in myasthenia gravis.




